INTRODUCTION {#S5}
============

In response to payers, purchasers, patients, and professional organizations, public reporting of healthcare outcomes has seen a rapid increase over the past decade.^[@R1]--[@R3]^ Despite early successful initiatives in cardiac surgery in 1990s,^[@R4]^ there has been little national public reporting of surgical outcomes.

*Hospital Compare* is a public reporting program operated by the Centers for Medicare and Medicaid Services (CMS) which reports process-of-care, patient satisfaction, and outcome measure performance for more than 4000 Medicare-certified hospitals in the United States.^[@R5]^ Currently, some postoperative complications are publicly reported, but these are based on administrative data and have been shown to be relatively inaccurate.^[@R6],\ [@R7]^ The American College of Surgeons National Surgery Quality Improvement Program (ACS NSQIP) is a quality assessment and improvement program in which clinical data are used to provide hospitals with risk- and case-mix adjusted, nationally benchmarked, 30-day postoperative outcomes.^[@R8]^ This standardized data collection and detailed risk adjustment approach offers hospital quality comparisons that are far more accurate than those provided by administrative data.^[@R6],\ [@R9]^

In October 2012, ACS NSQIP partnered with CMS to promote public reporting and transparency of surgical outcomes. ACS NSQIP hospitals were offered the opportunity to voluntarily publicly report three of their ACS NSQIP risk-adjusted surgical outcomes on *Hospital Compare* (CMS-NSQIP initiative).^[@R8]^ This represents the first national public reporting initiative of postoperative outcomes data based on clinical registry data. The first wave of participation in this voluntary pilot initiative began in October 2012 with a second opportunity for hospitals to join in April 2013.

Our objectives were to examine differences between hospitals that chose to participate in the CMS-NSQIP public reporting initiative vs. those that did not by examining (1) structural characteristics; (2) performance on publicly reported process, patient experience, and outcome measures; and (3) performance on the three ACS NSQIP surgical care outcomes that each hospital could chose to publicly report on *Hospital Compare*. We hypothesized that the ACS NSQIP hospitals with more structural characteristics reflecting quality and better performance on publicly reported *Hospital Compare* (process, outcome and patient experience) measures would be more likely to participate in the CMS-NSQIP initiative.

METHODS {#S6}
=======

Sample {#S7}
------

Hospitals were given the opportunity to review their ACS NSQIP outcomes before deciding to publicly report them to CMS. Hospitals that participated in the initial reporting of ACS NSQIP outcomes were identified through the *Hospital Compare* October 2012 release, as were participants in the April 2013 release (wave two).

Data Sources {#S8}
------------

Three data sources were used in this study. First, the 2010 American Hospital Association Annual (AHA) Survey was used to ascertain hospital-level structural characteristics for each ACS NSQIP hospital. Second, the 2010 release of the CMS *Hospital Compare* dataset was used to obtain 58 measures of hospital quality: 6 risk-adjusted outcomes, 32 process-of-care measures, 10 patient experience measures (Hospital Consumer Assessment of HealthCare Providers and Systems (HCAHPS)), and 10 Agency for Healthcare Research Quality (AHRQ) risk-adjusted Patient Safety Indicators (PSI). Lastly, two consecutive waves of ACS NSQIP surgical outcomes of death and serious morbidity after Elderly Surgery, Colon Surgery, and Lower Extremity Bypass were examined.

Measures {#S9}
--------

Using data from the AHA Annual Survey, differences in 20 hospital characteristics were compared between CMS-NSQIP participants and non-participants including hospital ownership/control (Government, non-governmental non-profit, and for-profit), number of hospital beds (\<200, 200--299, 300+), number of hospital admissions and inpatient surgical operations, number of operating rooms, Commission on Cancer accreditation, Joint Commission (JC) accreditation, and membership in the Council of Teaching Hospitals (COTH). Finally, two other measures related to quality of care present in the AHA Annual Survey were included: (1) hospitals tracked and communicated clinical/health information, and (2) hospitals disseminated reports to the community on quality and cost of service.

From the *Hospital Compare* dataset, 6 risk-adjusted outcome measures were examined: death and readmission related to heart attack, heart failure, and pneumonia. Thirty-two process-of-care measures were examined: 11 heart attack or chest pain measures, 4 heart failure measures, 6 pneumonia process of care measures, and 11 Surgical Care Improvement Project (SCIP) process-of-care measures. Ten HCAHPS patient experience measures were examined. Finally, 10 AHRQ risk-adjusted PSI were compared and categorized as better-than-U.S.-national-rate, no-different-than-U.S.-national rate, and worse-than-U.S.-national rate by *Hospital Compare*.

Three different ACS NSQIP surgical measures were made available for hospitals to voluntarily publicly report: death or serious complication after:^[@R10]^ (1) elderly surgery, (2) colorectal surgery, or (3) lower extremity bypass surgery. For each hospital that reported ACS NSQIP measures on *Hospital Compare*, their performance was reported as "better-than-average", "average," "worse-than-average" or "not available" if the number of cases were too small to reliably report or the hospital did not perform the measure. The proportion of "better" and "worse" performers was compared between public reporting participants and non-participants for both waves of data. In addition, proportions of hospitals reporting each outcome in wave two were compared to proportions of hospitals reporting each outcome in wave one. Those hospitals that reported an outcome as data "not available" were not included in the comparisons for that specific outcome measure.

Statistical Analysis {#S10}
--------------------

Bivariate analyses were completed using chi-squared and t-tests to compare AHA hospital characteristics and *Hospital Compare* measures by CMS-NSQIP participation status. Multivariable logistic regression models were estimated to identify the hospital characteristics associated with participation in CMS-NSQIP public reporting (vs. non-participants) including number of hospital beds, total surgical operations, JC accreditation, ACS-cancer program accreditation, and COTH accreditation. A second group of multivariable logistic regression models were developed to examine the association between poor performance (defined as hospitals performing below the 25th percentile for a given *Hospital Compare* measure) and participation in CMS-NSQIP public reporting. Significance levels were adjusted using the Bonferroni correction for multiple comparisons. ^[@R11]^ Each model was adjusted for the number of hospital beds, COTH membership, and type of hospital. As a final step, for both waves of data, we compared percentages of "better-than-average," "average," and "worse--than-average" performers for the three ACS NSQIP publicly reported surgical outcomes between CMS-NSQIP participants and the ACS NSQIP sample as a whole, using t-tests for two proportions. Analyses were completed using SAS 9.3 (SAS Institute Inc., Cary, NC, USA). As only de-identified, hospital-level secondary data were used, the Northwestern University IRB deemed this study exempt from human subjects research approval.

RESULTS {#S11}
=======

Of the 452 ACS NSQIP hospitals included in this analysis, 17.5% participated in the CMS-NSQIP initiative (n=80) by publicly reporting outcomes to *Hospital Compare*, even if the outcome was reported as data "not available" (i.e., some hospitals agreed to report but did not have sufficient cases for a particular measure to qualify for public reporting) Of the 80 hospitals that participated, 73 (91.3%) reported the Elderly Surgery outcome, 69 (86.3%) reported the Colon Surgery outcome, and 54 (67.5%) reported the Lower Extremity Bypass outcome on *Hospital Compare*. Of the 80 hospitals, 56.3% reported all three measures, 23.7% reported two of the measures, 10.0% reported just one outcome while an additional 8 hospitals (10%) chose to participate in CMS-NSQIP even though their outcomes for all three measures were reported as "not available."

Hospital Structural Characteristics {#S12}
-----------------------------------

Overall, ACS NSQIP hospitals (n=452) had a mean of 237 (standard deviation (SD) =157) general medical and surgical adult beds, 21,145 (SD=14,806) annual admissions, and 6,488 (SD=5,140) inpatient surgical operations ([Table 1](#T1){ref-type="table"}). The majority were JCAHO accredited (92.4%), Commission on Cancer accredited (70.8%), and had ACGME residency training programs (61.3%) and/or COTH accreditation (34.3%). In addition, 89.1% reported the "dissemination of reports to the community on quality and cost of service," while 95.9% reported "tracking and communicating clinical health information across their organization."

In comparing CMS-NSQIP public reporting participants and non-participants, CMS-NSQIP participating hospitals had larger number of hospital beds, admissions, Medicare discharges, inpatient and outpatient surgical operations, and hospital operating rooms compared to non-participating hospitals (P\<0.05; [Table 1](#T1){ref-type="table"}). Furthermore, CMS-NSQIP participating hospitals more frequently were accredited by the Commission on Cancer, had an ACGME residency training program, and were COTH members compared to non-participating hospitals (P\<0.05). However, on multivariable analysis, only COTH membership remained a significant predictor of initial CMS-NSQIP public reporting participation (OR=2.45, CI: 1.12, 5.35; [Table 2](#T2){ref-type="table"}).

Hospital Compare Measures {#S13}
-------------------------

After adjusting for multiple comparisons in bivariate analyses for each process, HCAHPS, and outcome measure, only the "heart attack patient given aspirin at arrival" and "accidental puncture or laceration" measures were significantly different between participants and non-participants (P\<0.001, [Appendix 1, online only](#SD1){ref-type="supplementary-material"}). The remaining 54 (96.6 %) of these 58 process, HCAHPS, and outcomes measures showed no significant differences between CMS-NSQIP participating and non-participating hospitals.

After adjusting for number of beds, COTH membership, and hospital control/ownership, performance on 54 of the 58 quality measures was also not associated with participation in CMS-NSQIP public reporting ([Appendix 1, online only](#SD1){ref-type="supplementary-material"}). There were four measures where poor performance was associated with participation: (1) "accidental puncture or laceration" measure (OR=2.11, CI: 1.04, 4.30); (2) "heart attack patient given aspirin at arrival" measure (OR= 0.26, CI:0.10, 0.64); (3) "heart attack patient given aspirin at discharge" (OR=0.38, CI:0.16, 0.87); and (4) "Definitely recommending the hospital to friends and family" (OR =0.28, CI: 0.11, 0.71).

ACS NSQIP Outcome Measures {#S14}
--------------------------

Next, the performance of CMS-NSQIP participating vs. non-participating hospitals was compared to determine whether only the better performing hospitals chose to publicly report their ACS NSQIP outcomes. After excluding hospitals from analysis for any outcome that they reported data as "not available," 71 hospitals reported the Elderly Surgery outcome, 62 reported Colon Surgery, and 31 hospitals reported Lower Extremity Bypass outcomes ([Table 3](#T3){ref-type="table"}). A greater proportion of CMS-NSQIP public reporting participants (18.3%) were "better-than-average" performers on the Elderly Surgery outcome than the percentage of "better-than-average performers" from the overall ACS NSQIP hospital population (9.2%, P\<0.05; [Table 3](#T3){ref-type="table"}). However, no differences were observed between CMS-NSQIP participants and non-participants for the Colon Surgery or Lower Extremity Bypass outcome measures.

For the Elderly Surgery outcome, fewer CMS-NSQIP participants (2.8%) reported "worse-than-average" outcomes compared to the ACS NSQIP hospital population as a whole (13.6%, P\<0.01). No differences were seen on "worse-than-average" performance for the Colon Surgery outcome or the Lower Extremity Bypass outcome ([Table 3](#T3){ref-type="table"}).

In wave two of CMS-NSQIP public reporting, there were an additional 22 hospitals that elected to participate (n=102 hospitals). Similar to wave one initial participation, CMS-NSQIP participants in wave two had a higher proportion of hospitals that reported "better-than-average" (18.2%) than was found among all ACS NSQIP hospitals (9.2%, P\<0.05) for the Elderly Surgery measure (results not shown). Accordingly, fewer CMS-NSQIP participants reported "worse-than-average" (5.7%) outcomes than the proportion who reported "worse-than-average" in the ACS NSQIP hospital population as a whole (13.6%; P\<0.05). No differences were found between CMS-NSQIP hospitals and the ACS NSQIP hospitals for the "colon surgery" or "lower extremity bypass" outcomes. Importantly, in comparing wave one and wave two for the Elderly Surgery group, a larger percentage of new wave two CMS-NSQIP participating hospitals reported "worse-than-average" performance (17.6%) than was reported during initial wave one participation (2.8%).

DISCUSSION {#S15}
==========

Public reporting and transparency are being demanded by multiple stakeholders.^[@R1],\ [@R3]^ Until recently, there were very little data reported publicly regarding surgical outcomes. With the recent option for ACS NSQIP hospitals to voluntarily report their outcomes on *Hospital Compare*, we were able to study the characteristics of the hospitals that initially opted to participate. We found that only 17.5% of hospitals chose to publicly report, but there were very few differences in hospital characteristics and other publicly reported measures between hospitals that chose to participate and those that did not. This suggests that some unmeasured factor likely drives the decision to publicly report outcomes, such as the institution's culture and interest in transparency.^[@R12]^

Although hospitals are increasingly releasing information about the quality of care that they provide,^[@R13],\ [@R14]^ there has been a general reluctance to release too much information for a variety of reasons.^[@R12],\ [@R14]^ These concerns include questioning the validity and accuracy of the data reported, inadequate risk adjustment, and the fear of unintended consequences, such as "cherry picking" (hospitals selecting lower-risk patients to avoid poorer outcomes) or losing patients to better performing hospitals.^[@R12],\ [@R15]--[@R18]^ Moreover, our work has suggested that surgeons are also reluctant to publicly report their outcomes, or the hospitals outcomes, because of fear that the patient will misinterpret the data, fear of personal/professional vulnerability, and of "dishonest gaming" of the public reporting system.^[@R19]^

Much of this reluctance may have been due to issues with administrative data.^[@R6],\ [@R20]^ Hospitals have long been compared on outcomes using data collected for billing, and these data have been shown to be inaccurate.^[@R6],\ [@R7],\ [@R20]^ These inaccuracies may have created mistrust, and this may be partly responsible for the low initial participation rate that we observed. However, ACS NSQIP data are clinically collected and thought to be far more accurate than administrative data with respect to postoperative outcomes, so hospital concern regarding the validity of these data should be less. This study is the first, to our knowledge, to examine hospital characteristics and quality of care differences between hospitals that voluntarily chose to report their surgical outcomes on *Hospital Compare*, compared to a group that did not.

Little is known about what drives some hospitals to participate in public reporting; particularly when there are no financial incentives involved, as with the CMS-NSQIP initiative. We found that of all possible hospital structural characteristics, only teaching hospital status predicted participation in the CMS-NSQIP public reporting initiative. It is unclear why teaching hospitals would have increased participation, but a culture of research, innovation and first-mover leadership may lead to an earlier interest in transparency and public reporting.^[@R12]^ This first mover leadership and increased interest in quality improvement and transparency among teaching hospitals is evidenced by the recent uptake of the NSQIP Quality in-Training Initiative (QITI) which aims to integrate outcomes data into surgical education during general surgery residency.^[@R21]^

Although public reporting has been a key factor in stimulating hospital quality-improvement initiatives and improving process metrics,^[@R22]--[@R24]^ debate remains on the true measureable effect of public reporting on outcome measures.^[@R14],\ [@R25]^ We hypothesized that the hospitals with better publicly reported performance on existing *Hospital Compare* measures would be more likely to participate in the CMS-NSQIP initiative. Our unadjusted results show that some differences exist between participating and non-participating hospitals on process and outcome measures. However, after controlling for confounders, the majority of the associations disappeared; leaving only a few inconsistent differences between participants and non-participants. This suggests that the decision to publicly report is likely not based solely on a hospital's knowledge of their current or prior performance, but rather related to the hospital's culture and attitudes surrounding transparency.^[@R12]^

Finally, we examined if a larger proportion of "better-performing" hospitals were CMS-NSQIP participants than ACS NSQIP hospitals as a whole. First, we found that a greater proportion of CMS-NSQIP hospitals had "better than average" performance for the Elderly Surgery outcome than the ASC NSQIP population overall. This higher percentage of better performing hospitals reporting may be due to the fact that hospitals were able to see their outcomes before deciding to participate. However, we did not see this same trend among the "colon surgery" outcome. Second, analyses of the second wave of CMS-NSQIP participants showed an interesting trend. In the second wave of CMS-NSQIP public reporting, a larger proportion of hospitals with a "worse-than-average" designation for Elderly Surgery and Colon Surgery outcomes chose to participate compared to the first wave. Even though these hospitals were aware that their outcomes would be reported as "worse-than-average," they still elected to publicly report these data. This increase in transparency from wave one to wave two is interesting and encouraging.^[@R12]^

Certain limitations should be considered. The sample of hospitals used, ACS NSQIP hospitals, may not be representative of all hospitals in the United States. Hospitals that participate in ACS NSQIP do so voluntarily and pay a fee for their participation making them a self-selected group with an interest in quality improvement and possibly public reporting. This may also lead to less variation in the measures examined than if all U.S. hospitals could be assessed. Second, the small number of hospitals reporting better-than-average and worse-than-average for ACS-NSQIP surgical outcomes makes comparisons difficult. However, the proportion of hospitals found to be "better" or "worse" than average is a function of the ACS NSQIP modeling technique itself; which shrinks the majority of hospitals toward the mean and classifies them as average.^[@R9]^ Nonetheless, it is interesting to note which hospitals participate in public reporting, particularly when a "worse-than-expected" hospital voluntarily participates and publicly reports their poor outcomes. Finally, our comparisons are limited to the available hospital characteristics and outcome measures currently collected. There may be other unknown factors that better explain why hospitals choose to participate in public reporting (e.g., engagement of the Board of Directors in quality measurement).^[@R2]^

Conclusion {#S16}
==========

Our study explored possible reasons for initial participation in the public reporting of surgical outcomes on *Hospital Compare*. We found few differences between CMS-NSQIP public reporting participants and non-participants in terms of hospital characteristics or performance on other publicly reported quality measures. The reasons why hospitals elect to participate is still unclear, but their past and current performance generally does not drive participation. Thus, a hospital culture that focuses on quality measurement and promotes transparency may explain the results.
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###### 

Differences in Hospital Characteristics among CMS-NSQIP Public Reporting Participants and Non-Participants

  --------------------------------------------------------------------------------------------------------------------------------------------------------------
  Hospital characteristic                                                                        All hospitals\    Participants\     Non-\             p Value
                                                                                                 (n=452)           (n=80)            participants\     
                                                                                                                                     (n=372)           
  ---------------------------------------------------------------------------------------------- ----------------- ----------------- ----------------- ---------
  General medical and surgical adult beds, median (SD)                                           237 (157)         261 (165)         231 (155)         0.13

  Intensive care beds, median (SD)                                                               29.0 (24.4)       31.5 (20.5)       28.9 (24.4)       0.40

  No. of hospital beds, median (SD)                                                              421 (298)         492 (296)         405 (297)         0.02

     \<200 (n,%)                                                                                 30 (9.5)          3 (6.7)           27 (10.1)         0.84

     200--299                                                                                    67 (21.5)         10 (22.2)         57 (21.4)         

     300+                                                                                        215 (70.0)        32 (71.1)         183 (68.5)        

  No. of admissions, median (SD)                                                                 21,145 (14,806)   24,625 (13,395)   20,391 (15,005)   0.02

  No. of medicare discharges, median (SD)                                                        8,331 (5,549)     9,713 (5,111)     8,032 (5,601)     0.01

  Inpatient surgical operations, median (SD)                                                     6,488 (5,140)     8,596 (5,917)     6,031 (4,845)     \<0.001

  Outpatient surgical operations, median (SD)                                                    9,360 (8,465)     12,873 (11,150)   8,599 (7,568)     \<0.001

  Total surgical operations, (m,sd)                                                              15,848 (12,778)   21,469 (16,013)   14,630 (11,636)   \<0.001

  No. of operating rooms, median (SD)                                                            22.2 (16.1)       27.8 (18.6)       20.8 (15.1)       \<0.001

  Hospitalists FTE, %, median (SD)                                                               17.8 (17.5)       18.0 (14.3)       17.8 (18.4)       0.92

  Intensivists FTE, %, median (SD)                                                               8.5 (9.3)         8.8 (8.6)         8.4 (9.5)         0.78

  Medical/surgical intensive care, n (%)                                                         386 (97.7)        76 (97.4)         310 (97.8)        0.85

  JCAHO Accreditation, n (%)                                                                     415 (92.4)        72 (90.0)         343 (93.0)        0.37

  ACS-cancer program accreditation, n (%)                                                        318 (70.8)        64 (80.0)         254 (68.8)        \<0.05

  ACGME-residency training approval, n (%)                                                       275 (61.3)        57 (71.3)         218 (59.1)        \<0.05

  Member of Council of Teaching Hospitals, n (%)                                                 154 (34.3)        42 (52.5)         112 (30.3)        0.0002

  Critical access hospital n (%)                                                                 7 (1.6)           0 (0)             7 (1.9)           0.21

  Does hospital track and communicate clinical/health information across organizations? n (%)    371 (95.9)        75 (96.2)         296 (95.8)        0.87

  Does the hospital disseminate reports to the community on quality and cost of service? n (%)   343 (89.1)        73 (93.6)         270 (87.9)        0.15
  --------------------------------------------------------------------------------------------------------------------------------------------------------------

###### 

Association between Hospital Characteristics and CMS-NSQIP Public Reporting Participation

  ----------------------------------------------------------------------------------------------------------------
                                                                                           CMS Participation\
                                                                                           OR (95% CI)
  ---------------------------------------------------------------------------------------- -----------------------
  No. of hospital beds                                                                     

     \<200                                                                                 REF

     200--299                                                                              1.27 (0.28, 5.76)

     300+                                                                                  1.13 (0.27, 4.69)

  JCAHO Accreditation                                                                      0.39 (0.14, 1.09)

  ACS-cancer program accreditation                                                         1.08 (0.48, 2.41)

  COTH-teaching hospital                                                                   **2.45 (1.12, 5.35)**

  Does the Hospital Disseminate Reports to the community on quality and cost of service?   1.52 (0.48, 4.75)

  Control Code                                                                             

  Government non-federal/federal                                                           REF

  Non-governmental non-for-profit                                                          1.22 (0.45, 3.30)

  Investor owned (for-profit)                                                              0.93 (0.16, 5.49)
  ----------------------------------------------------------------------------------------------------------------

COTH, Council of Teaching Hospitals.

###### 

Proportion of Public Reporting Participating and Non-Participating Hospitals with Better, Average, and Worse-than-Average Designations for ACS NSQIP Surgical Outcomes.

  -------------------------------------------------------------------------------
                              ACS-NSQIP\   CMS-NSQIP\   p Value          
                              hospitals    hospitals                     
  --------------------------- ------------ ------------ --------- ------ --------
  Better than average                                                    

     Elderly surgery \>65 y   29/316       9.2          13/71     18.3   \<0.05

     Colon                    7/306        2.3          1/62      1.6    0.73

     Lower extremity bypass   0/270        0            0/31      0      NA

  Average                                                                

     Elderly surgery \>65 y   244/316      77.2         56/71     78.9   0.76

     Colon                    294/306      96.1         61/62     98     0.46

     Lower extremity bypass   270/270      100          31/31     100    NA

  Worse than average                                                     

     Elderly surgery \>65 y   43/316       13.6         2/71      2.8    0.01

     Colon                    5/306        1.6          0/62      0      0.32

     Lower extremity bypass   0/270        0            0/31      0      NA
  -------------------------------------------------------------------------------

A two sample T-test between proportions was performed to determine whether there was a significant difference between CMS-NSQIP and ACS-NSQIP hospitals with regard to each outcome.
